esp@cenet document view 


BEST AVAILABLE COPv 


Page 1 of 1 


OPTICAL BRANCHING UNIT AND WAVEGUIDE TYPE OPTICAL COUPLER MODULE USED FOR SAME 
UNIT 


Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 


JP6018744 
1994-01-28 

TOMITA NOBUO; others: 03 
NIPPON TELEGR & TELEPH CORP 

G02B6/28; G01M11/00; G02B6/12 

JP1 993006901 7 19930329 


Abstract of JP6018744 

PURPOSE:To miniaturize an optical coupler, to simplify a 
surplus length processing and to simplify a production 
process by providing an optical coupler module formed as 
a chip, connecting the module with a connector and also 
linking the distance between connectors with an optical 
fiber ribbon. 

CONST!TUTION:The optical branching unit is provided 
with a multi-core connector 18A with four cores stored 
used as a communication port, a multi-core connector 18B 
with eight cores stored used as an inspection port, multi- 
core connector modules 18C and 18D with eight cores 
stored and connected with a waveguide type optical 
module 22 where an optical coupler unit 7 is arranged, 
four-core optica! fiber ribbon 19, a single-core connector 
20 used as a communication port, a surplus length tray 21 
and a connecting pin 23 for positioning the optical coupler 
module 22 and the multi-core connector modules 18C and 
18D. And the waveguide type optical coupler module 22 is 
the chip with four integrated cores, and the multi-core 
connector modules 18C and 18D are connected with the 
module 22. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the 1 st example of this invention. 

[Drawing 21 It is the block diagram showing the completion of joint of drawing 1 . 

drawing 31 It is the block diagram showing the 2nd example of this invention. 

rprawine 41 It is the block diagram showing the 3rd example of this invention. 

[Drawing 51 It is the perspective view showing the 3rd filter base plate and optical filter in an 

example of this invention. 

[Drawing 61 It is the assembly perspective view showing the 4th example of this invention. 

rDrawine71 It is the decomposition perspective view of drawing 6 . 

[Drawing 81 some multi-core connector modules 18C and 18D - it is a fracture perspective 

[Drawing^ It is the end view showing the relation between an optical waveguide substrate and a 
guide pin holddown member. , 
[Drawing 101 It is drawing showing the fitting condition of an optical waveguide substrate and a 

guide pin holddown member. . 
r Drawing 111 It is the assembly perspective view showing the 5th example of this invention. 
[Drawing 121 It is drawing showing the junction condition of optical waveguide and an optical 

fiber. _ , . . .. 

rDra wing 131 It is the end view showing the 6th example of this invention. 

[Drawing 141 It is drawing showing the fitting condition of an optical waveguide substrate and a 

guide pin holddown member. ■ 

[Drawing 151 It is the prototype block diagram showing the 7th example of this mvention. 

rDrawing 161 It is a beam-of-light way trial structure-of-a-system Fig. 

rDrawing 171 It is the block diagram showing the conventional optical branching unit 

[Drawing 181 It is the assembly perspective view showing junction to the conventional optical 

waveguide and an optical fiber. 

[Description of Notations] 

1 Two Communication link port 

3 Four Trial port 

5 Optical Branching Unit 

6 Single Alignment Ferrule 

7 Optical Coupler Unit 

8 Multi-core Ferrule 

9 Office Cable 

10 Outside Cable 
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11 Optical Fiber 

12 Optical Transmission Terminal Office 

13 1XN Optical Switch 

14 Light Pulse Tester 

15 Control Unit 

16 Display 

17 Optical Filter 

18 Multi-core Photoconnector 

19 Tape Core Wire 

20 Single Alignment Connector 

21 Extra Length Tray 

22 Waveguide Type Light Coupler Module 

23 Guide Pin 

24 Hole for Optical Filter Insertion 

25 Filter Base Plate 

26 Filter Base Plate Insertion Slot 

27 Optical Waveguide Components 

28 Optical Waveguide Substrate 

29 Optical Fiber Alignment Substrate 

30 Fixed Substrate 

31 Optical Waveguide 

32 Optical Waveguide Substrate 

33 Guide Pin Holddown Member 

34 Clip 

35 Adhesives 

36 Guide Slot 

37 Guide Pin Hole 

38 Datum Level 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] . . 

[Industrial Application] This invention is used for the optical line access equipment in the 
optical-communication field, adds an optical insertion branching function to a beam-of-hght 
way, and relates to the waveguide type light coupler module used for the optical branching unit 
which made a trial or monitor of a circuit possible, and this unit. 

[0002] . , u t - ™. r 

[Description of the Prior Art] Being in a beam-of-light way trial system, the thing of the former 
(JP 2-1632 A) makes the optical branching unit 5 intervene between the optical fibers 1 1 for a 
cornmunication link which they are between the fiber optic cable 9 for offices, and the fiber optic 
cable 10 for the outsides, as shown in drawing 16 , equips this optical branching unit 5 with the 
communication link ports 1 and 2 and the trial ports 3 and 4, and is performing optical insertion 
and optical branching in these trial ports 3 and 4. The lxN optical switch 13 for trial core-wire 
selection is connected to the trial ports 3 and 4, and it has the light pulse tester 14 which 
measures loss, the fault point, etc. of an optical fiber 1 1 further, the control unit 15, and the 
display 16 of a test result. Moreover, the optical filter 17 for trial light removal is arranged at the 
optical fiber 1 1 by the side of the optical transmission terminal office 12. 
[0003] If it is in this system, in a trial, first, blank test core wire is chosen among N books with 
the lxN optical switch 13, and the trial port 3 of the optical branching unit 5 in the selected core 
wire is chosen. And the trial light of the light pulse tester 14 is inserted in the fiber optic cable 10 
for the outsides through the optical branching unit 5, and can measure loss, the fault pomt 
location, etc. of the optical fiber 1 1 for a communication link by receiving the level of the back 

scattered light. . ... f 

[0004] The fiber optic cables 9 and 10 shown by this drawing 16 have held the optical fiber ot 
dozens of or more alignments, as for the outside cable 10, a multi-core form optical fiber is used, 
and, as for the office cable 9, the single alignment type optical fiber is used, respectively. It will 
usually be called MDF (the main wiring rack) to carry out termination of the outside cable 10, 
and to connect with an office cable 9, and an optical branching unit will be held into this MDF. 
[0005] Drawing 17 is what showed an example (JP,2-258408,U) of the conventional optical 
branching unit. The optical fibers If and 2f of the port for a communication link corresponding 
to the communication link ports 1 and 2 and the trial ports 3 and 4 of the optical branching unit 5 
which are shown in drawing 16 , 3f of optical fibers of the port 3 for optical insertion, and 4f of 
optical fibers of the port 4 for optical branching are connected to the optical coupler unit 7 
according to an individual, respectively. While 2f of optical fibers is connected to the smgle 
alignment ferrule 6, respectively, optical fibers If and 3f etc. show the optical branching unit 5 
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connected to the multi-core ferrule 8. 

[0006] Drawing 18 shows an example (JP,4-340507,A) of the optical waveguide components in 
connection between the conventional optical fiber and optical waveguide. As shown in this 
drawing, as for the optical waveguide components 27, optical waveguide 31 is formed on the 
optical waveguide substrate 28 with which optical waveguide 31 was formed and guide 28b for 
positioning was formed. On the other hand, compare with this optical waveguide substrate 28, 
and it is contacted and the optical fiber alignment substrate 29 with which guide 29d for carrying 
out positioning with optical fiber alignment slot 29b which positions the optical fiber 1 1 which 
should be joined to optical waveguide 31, and said optical waveguide substrate 28 was formed is 
used Optical waveguide components are constituted using the fixed substrate 30 with which 
guide carrier 30c which it fits in [ c ] with each guides 28b and 29d of said optical waveguide 
substrate 28 and the optical fiber alignment substrate 29, and adjusts said optical waveguide 31 
and optical fiber 1 1 was formed. 

[0007] ... 
[Problem(s) to be Solved by the Invention] by the way, in the optical branching unit since each 
above-mentioned **, each optical coupler which constitutes 2 sets of optical coupler units 7 from 
drawing 17 is a several mm cylindrical shape member in practice, and since the branching unit of 
further multi-core is formed not only in four alignments or eight alignments but in recently like 
drawing 17 , equipment is becoming large-sized. Moreover, since optical fibers If, 2f, 3f, and 4f 
are connected to each optical coupler according to an individual, there are many production 
processes, and such a very troublesome process is needed that it becomes multi-core. 
[0008] Moreover, in connection with the conventional optical fiber and optical waveguide which 
were shown in drawing 18 , if the optical waveguide 31 of the optical waveguide substrate 28 is 
not contacted at the same time it holds an optical fiber 1 1 in optical fiber alignment slot 29b of 
the optical fiber alignment substrate 29, there is a problem that immobilization is impossible with 
the fixed substrate 30. And there is a possibility that an optical fiber 1 1 may shift in the die- 
length direction delicately, in that case. Furthermore, there is a problem that attachment by the 
optical fiber alignment substrate 29 becomes difficulty, so that an optical fiber 1 1 becomes 
multi-core. 

[0009] This invention aims at offering the waveguide type light coupler module used for the 
optical branching unit which simplified connection of an optical fiber, and this optical branching 
unit while it miniaturizes an optical coupler and summarizes extra length processing small m 
view of said problem. 

[0010] . . iU . 

[Means for Solving the Problem] The configuration of the optical branching unit concerning this 
invention which attains the above-mentioned purpose When performing a beam-of-light way 
trial, it can connect with the multi-core connector module of two 2-N alignment .hold in the 
optical branching unit used for the optical line access equipment for inserting trial light in a 
beam-of-light way. N alignment hold form multi-core connector which hits one communication 
link port while it has the chip-ized waveguide form light coupler module which carried out N 
individual accumulation, It has 2-N alignment hold form multi-core connector which hits two 
trial ports, and N alignment multi-core connector which hits the communication link port of 
another side corresponding to above-mentioned one communication link port. While held N 
alignment corresponding to one trial port by turns with tape core wire among the above- 
mentioned N alignment hold form multi-core connector and the above-mentioned 2-N alignment 
hold form multi-core connector, and it connects with the multi-core connector module of the 
above-mentioned 2-N alignment hold. It is based on having connected the remaining N 
alignment corresponding to the trial port of another side to the multi-core connector module of 
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the above-mentioned 2-N alignment hold of another side held by turns with tape core wire 
among the above-mentioned N ****** optical connecter and the above-mentioned 2-N 
alignment hold form multi-core connector. , 
rOOl 11 Moreover, the configuration of the waveguide type light coupler module used for the 
optical branching unit concerning this invention Si02 formed on the silicon substrate The optical 
waveguide substrate which has the guide slot for positioning of at least two or more which has a 
predetermined distance and was formed in parallel from the optical waveguide and this optical 
waveguide which were formed corresponding to two or more optical fibers which have and 
install predetermined spacing on a layer, The guide pin holddown member which have 
[ holddown member ] the guide pin which fits into said guide slot, and these two or more guide 
pins make said guide Mizouchi project [ holddown member ] from the both-ends side of an 
optical waveguide substrate, and carries out adhesion immobilization, It is characterized by 
having a clip holding the optical coupling condition of the multi-core photoconnector which 
holds the optical fiber by which the position arrangement was earned out to comparing and 
carrying out optical coupling to said optical waveguide when said guide pin fits mto said guide 
slot, and said optical waveguide and multi-core photoconnector. 

r00121 The height of the each shaft center of optical waveguide and each shaft center of a guide 
nin in the both-ends side of an optical waveguide substrate is in agreement, and you may make it 
arrange on the same straight line in said waveguide type light coupler module. 
r00131 You may make it prepare space between the up datum level of optical waveguide, and a 
guide pin holddown member in the optical waveguide substrate of said waveguide type light 

coupler module. . , ... T 

r00141 You may make it grind aslant the end face of an optical fiber, and the optical ON 
outgoing radiation end face of optical waveguide at the respectively equal include angle theta in 
the optical waveguide substrate of said waveguide type light coupler module. 
[0015] On the communication line of a waveguide type light coupler module, it may be made to 
mount the optical filter for trial Ught removal. 

[Function] Moreover, a miniaturization and extra length processing of an optical coupler could 
be simplified by tying with tape core wire between connectors by having the ^P;^*^ 
coupler module and connecting with a connector, without using the conventional coupler 
unit and the production process also became very easy by integration and tape-ization. 
[00171 Said waveguide type Ught coupler module fits in and positions a guide pin into the guide 
slot for positioning formed in the optical waveguide substrate, and makes this guide pin project 
from the both-ends side of the optical waveguide substrate concerned, and carries out adhesion 
immobilization by the guide pin holddown member. Subsequently, fitting is earned out with this 
guide pin in which this optical waveguide substrate and multi-core photoconnector were formed 
bv this optical waveguide substrate. The optical waveguide by which this guide pin was prepared 
in the optical waveguide substrate in the condition of having fitted into the optical waveguide 
substrate and the multi-core photoconnector, and the multi-core photoconnector held at the 
multi-core photoconnector are adjusted, and an optical coupling condition is held with a clip. It 
enables this to join multi-core optical waveguide and optical fiber by no aligning. 

[Simple] Hereafter, the example of this invention is explained with reference to drawing 1 - 

Soi9]Itexplains referring to the example of point ** and the optical branching unit of this 

invention about drawing 1 - drawi ng 5 . . 

[0020] [Example 1] The multi-core connector of 4 alignment hold to which drawing 1 is the 
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optical branching unit of the 1st example, and 18A hits a communication link port, The multi- 
cofe conTctr 0 f 8 alignment hold to which 18B hits a trial port, the multi-core connector 
moduleTs alignment!^ connected to the waveguide type light coupler module 22 with 
Xch 18C and^SD allotted the optical coupler unit 7, It is a pin for connection for the single 
ri^enrc^nnector to which 19 hits 4 alignment tape core wire, and 20 hits 
Ert and 21 to align an extra length tray, and for 23 align the optical coupler module 22 and 
KuW-Sre connectS modules 1 8C and 1 8D. In here, the waveguide type 
module 22 is the chip by which four alignments were integrated, and can connect now the multi- 
core connector modules 18C and 18D to this module 22 

r00211 Drawing 2 shows drawing which connected the optical coupler modu e 22 and toe 
SSSfes 18C and 18D which are shown in drawing 1 , and the optical branching unit 5 

f^^^p^toadngl is the optical branching unit of the 2nd example, and it gives an 
ffl l SLabl7^5&e optical filter 17 for trial light removal may be mserted into the 
Z2L line of the waveguide type light coupler module * 
dr awing 1 may moreover prevent reflection to the communication line. And the hole 24 for 
uSToi^s optical filter 17 is made by etching etc. Simplification and econormzation of a 
wstem can be attained by existence of this filter 17. 

00231 Sample 3] Drawing 4 is the optical branching unit of the 3rd example, and the filter 
[Z pllfe ^isJ^Me type light coupler module 22 is equipped is equipped 
wTth an optical filter 17 according to the array of the communication hne. And m order to 
Teve^ reflection to the communication line like the case of d rawing 3 , it is inserted m the slot 
26 whkh gave suitable include angle, and is fixed with adhesives. the filter base plate 25 and 
l\tllZs^Z^l (/ana (b) - as - the shape of a rectangle --or it may 
be constituted so that it may become a bridge beam configuration. In this case, as compared with 
Z stature shown in drawmgJJ , it was not based on etching, but the usual cutting was 
completed, and creation of the waveguide type light coupler module 22 became easy 
Sto me optical branching unit mentioned above, although the explanation about the mtenor 
of an optical coupler module is omitted, it is not limited to the example shown below &at optical 
WWng is just performed as this optical coupler, but various structures can be considered 
roS^NeS ^explains, using for the optical branching unit of this invention, and referring to 
^^ todSgli about the example of a suitable waveguide type light coupler module 
^^x^pi^D^mg^ is the 4th example of this invention, and the waveguide type light 
22 is^oid by the optical waveguide substrate 32, the guide pm holddown 
£_£rtt. the multi-core photoconnector (8MT) 1 8, the clip 34 and the guide pin 23 and is 
drawing having shown the junction condition of optical waveguide and an optic al fiber 
m0271 Drawinll is the exploded view of drawing^ , where optical waveguide 31 and the guide 
bt 36 SSnlg were P established in the optical waveguide substrate 32, and it fitted m and 
positioned &e guide pin 23 to it in this guide slot 36 and some guide pins 23 are made to project 
Cfte bollnds sfde of the optical waveguide substrate 32, adhesion is 
carried out by the guide pin holddown member 33 with adhesives 35, and this gu de .pin 23 is 
hddS me optical waveguide substrate 32. The multi-core photoconnector (8MT) 18 holds the 
optical fiber 1 1 by whichtiie position arrangement was carried out to comparing and carrying out 
opS coding to said optical waveguide 31, when said ^ftfj^^^* ^ ^ 
and it becomes joinable by being compared in the guide pin hole 37 'of muhi-core 
photoconnector (8MT) 1 8. A clip 34 holds the optical couplmg condition of said optical 
waveguide 31 and multi-core photoconnector (8MT) 18. 

[0028] The multi-core photoconnector (8MT) 18 shown in drawing 7 is a fracture perspective 
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view a part, and drawing 8 inserts in the ferrule of a multi-core photoconnector two 4 alignment 
tepLore wire 19~^chhits a communication link port and a trial port. Each core wire of two 4 
SF^nUape core wire 19 and 19 is connected with the waveguide type hght coupler module 

22 which is held by turns and counters here. 

[OOW] It is Si02 by which drawing is the end view showing the relative-position rel ation 
between optical waveguide 31 and a guide pin 23, and the optical waveguide substrate 32 was 
Sed on&e sihconfubstrate. The guide slot 36 for positioning of at least two or more which 
S predetermined distance W and was formed in parallel from the optical waveguide 31 and 
mis optical waveguide 31 which were formed corresponding to two or more optical fibers 1 1 
Save and iStall predetermined spacing on a layer is formed. Moreover, 
holddown member 33 fixes the guide pin 23 which fits into said guide slot 36, and fte ^ese 
two or more guide pins 23 have made it project from the both-ends side of said guide slot 36 
intrinsic-Ught waveguide substrate 32, it is carrying out adhesion immobilization. 
?S] As for the op^cal waveguide 31 formed in the optical waveguide substrate 32 inAe end 
face of the optical waveguide substrate 32, eight optical waveguides 31 are formed by two or 
more for exLple, this example, the location of depth h predetermined [ the datum level / shaft 
Ser / each / 38 on the basis of the top face of the optical waveguide substrate 32 as such 
oS waveguides 3 1 are shown in drawing^ to ] - and spacing PF predetermined in each shaft 
center dTstance It is prepared side by side. The guide slot 36 for positioning in moreover the 
SSm^te predetermined distance W from the shaft center of the optical waveguide 31 of 
S ends And it is set up and formed so that the depth of the shaft center of a guide pin 23 may 
tern a^eeX with thedepth of said optical waveguide 31. Each spacing PF of two or more 
fibers 1 1 which the guide pin 23 connected behind and the multi-core photoconnector 
(8MT fs whicn haTthe glide pinhole 37 which fits in hold And spacing PG of the guide pin 
hole 37 A. relative position is made to agree, respectively and it is arranged on the same straight 

m0311 On the other hand, the optical waveguide substrate 32 and Merior-surface-of-tongue 33a 
wmcn colters form the crevice, and the guide pin holddown member 33 is the height hi of the 
Cmost^Sces of a guide pin 23 from the datum level 38 of depth d and me optical waveguide 
slsfrat 32. It is set up equally (Mil). And a guide pin 23 is pinched by f*^*^™ 
of the guide slot 36 of the optical waveguide substrate 32, and infenor-surface-of-tongue 33a of 
Sie g^ide pin holddown member 33, and is fixed. And the both-ends ^ide of "the optical 
waveguide substrate 32, each both-ends side of optical waveguide 31, and the both-ends side of 
me guide pm holddown member 33 are made flat-tapped, respectively. 

S The guide pin 23 m todng^ is pmched mto me guide slot 36 adhesion immobilization 
s carVied ouf only the inside of the space in the space by the side of the inferior surface of 
tongue of tie g^ide pin 23 of the guide slot 36 and by the side of die contact to the guide pm 
Sown member 33 and the optical waveguide substrate 32 is filled up with adhesives 35, and 
is carnSg out adhesion immobilization, and since dra_dngJ0 does not affect optical waveguide 
3 l!Sfds restoration of adhesives 35, and it forms space between the up datum level 38 of 
optical waveguide 31, and the guide pin holddown member 33. 

[0033 The optical waveguide substrate 32 and guide pin holddown-member 33 grade can carry 
out V groove formation of the guide slot 36 grade for positioning with the anisotropic etchmg 
technique of silicon, using single crystal silicon as a substrate ingredi ent. Moreover on a silicon 
substrate, the quartz waveguide by the fire depositing method which can be constituted can be 
used easily, and it is formed with high precision. 

[0034] The optical waveguide 31 of the optical waveguide substrate 32 and the optical fiber 1 1 
of a multi-core photoconnector (8MT) 18 which were shown in drawing 10 have consistency 
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correctly with a guide pin 23, and each adjustment end-face comrade is contacted. Thereby, 
optical waveguide 3 1 and an optical fiber 1 1 are correctly joined by no aligning. 
r00351 [Example 5] Drawing 11 is the 5th example of this invention, the perspective view of the 
joint of the waveguide type light coupler module 22 is shown, and drawing 12 is drawing 
showing the side elevation of the waveguide type light coupler module 22. 
[00361 The same sign is attached about the parts of a thing and coincidence explained in drawing 
6 of said 4th example - drawing 10 in drawing 11 and drawing 12 , and explanation of an 
equivalent part is omitted. . 
[00371 As the waveguide type light coupler module concerning the 5th example is shown in 
drawing 11 and 12, in case optical waveguide 31 and the optical fiber 1 1 of a multi-core 
photoconnector (8MT) 18 are adjusted with a guide pin 23, end-face 18a of me multi-core 
photoconnector 18 which the optical fiber 1 1 of the multi-core photoconnector (8MT) 18 
contacted exposes, and optical ON outgoing radiation end-face 22a of optical waveguide 31 are 
aslant ground at the respectively equal include angle theta. The 5th example is for reducing the 
reflective return light by the Fresnel reflection produced in a part for the joint of the optical 
waveguide 3 1 of said 4th example, and the optical fiber 1 1 of a multi-core photoconnector 
(8MT) 18 For example, it prevents the reflected light by Fresnel reflection becoming trapped 
mode by performing highly precise angle lapping at the include angle theta of about 8 times or 
more about end-face 1 8a of the multi-core photoconnector 1 8 which 1 1 of an optical fiber 
exposes, and optical ON outgoing radiation end-face 22a of optical waveguide 31, and reduction 
of connection loss of the propagation light by Fresnel reflection can be aimed at. 
[0038] [Example 6] Drawing 13 is the 6th example of this invention, the end view showing the 
relation between the optical waveguide substrate 32 and the guide pin holddown member 33 is 
shown, and drawing 14 is drawing showing the fitting condition of drawing 13 . 
[0039] The cross-section configuration is formed in a reverse concave so that the guide pm 
holddown member 33 may enclose the top face and both-sides side of the optical waveguide 
substrate 32, as shown in drawing 13 and 14, and the waveguide type light coupler module 
concerning the 6th example is pinched for a guide pin 23 like said 4th example. 
[0040] Since the limit is added to the magnitude of optical ON outgoing radiation end-face 22a 
in the 6th example as shown in drawing 13 , the both-sides sides 32a and 32b of the optical 
waveguide substrate 32 have been deleted to this side of the guide slot 36, and it is the width of 
face Dl between 32b from side-face 32a. Inferior-surface-of-tongue 33a of the guide pm 
holddown member 33 is set up equally (D=D1) so that it may oppose. Moreover the depth HI 
by which inferior-surface-of-tongue 33a which opposes the optical waveguide substrate 32 was 
used as the concave streak Height H of the top-most vertices of a guide pm 23 is ; set up equally 
(H=H1) from inferior-surface-of-tongue 32c of the optical waveguide substrate 32. A guide pin 
23 is pinched by the peripheral surface of the guide slot 36 of the optical waveguide substrate 32, 
and inferior-surface-of-tongue 33a of the guide pin holddown member 33, and adhesion 
immobilization is carried out with adhesives 35 in the both-sides sides 32a and 32b of the optical 
waveguide substrate 32. 

[004 1 ] The 6th example can perform immobilization of the guide pm 23 which has 
reinforcement more in immobilization of the guide pin 23 of said 4th example. Moreover, also m 
adhesion with the optical waveguide substrate 32 and the guide pm holddown member 33 there 
is outstanding effectiveness from which reinforcement adhesion immobilization is attained and 
the desorption to the guide slot 36 of a guide pin 23 also becomes possible. 
[0042] [Example 7] Drawing 15 is the 7th example and is drawing showmg the prototype 
configuration of the optical branching unit of this invention. 

[0043] The 7th example made the optical branching unit as an experiment, as shown m drawing 
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i c and it W as able to attain simplification of an optical branching unit. As shown in this 

the^xfra length processing section is expressed with the wavy line, and a thing without 
tTnfpS by Sizing is checked. Moreover, by standing the waveguide type coupler 
the complex ry Dy p s re ig neither torsion m me extra length 

proving SfC^e 1 9 nor' a strain, and attachment of the tape core wire 1 9 

mS] tS°— ment result of a prototype is shown in "Table 1 - It is the result of casing 
SufmTwaveguide type light coupler module 22 in this prototype using a straight-lme 
waveguide type light module. 


[0045] 
[Table 1] 


O U Na 

# 1 

#2 

#3 

#4 

#5 

#6 

#7 

#8 

&l£ti£(dB) 

0. 69 

0. 87 

0.72 

0.77 

0.61 

0.60 

0.57 

0. 8C 


49 

46 

52 

47 

51 

47 

52 

4"i 


MAXfKdB) 

0.16 

0. 13 

0.10 

0.15 

0. 07 

0.04 

0.05 

0. OC 


MlMit(dB) 

-0.14 

-0. 05 

-0. 07 

-0.16 

-0. 03 

-0. 02 

-0.04 

-0. 0 r c 


gg)l:(dB) 

0.30 

0.18 

0. 17 

0.31 

0. 10 

0. 06 

0. 09 

0. 0E 


oss#l4(dB) 

0. 09 

0.11 

0. 14 

0.12 

0. 10 

0. 05 

0.10 

0.07 


ev^TfTuses the case where many optical waveguides and optical fibers are joined, the 
SS^cJSSSJSmi canVacquired. Moreover, various structures can be considered 
that optical branching is just performed as this optical coupler. 

SSSMy muhUore package, working capacity improves ^ re duc h o„ of 

cost is achieved Moreover, there is outstanding effectiveness that it is simple for the 
SgSon of each par. article for the desorption of optical wavegu.de and an opfcal fiber to 
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become possible, and for changing of an optical waveguide chip etc. to be performed easily, 
for transmission loss of a connection to be made small etc., for connection with a guide pin £ 
clip. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .1n the drawings, any words are not translated. 


nndustrial Application] This invention is used for the optical line access equipment in the 
which made a trial or monitor of a circuit possible, and this unit. 


[Translation done.] 
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PRIOR ART 


[Description of the Prior Art] Being in a beam-of-light way trial system, the thing of the former 
(JP 2-1632 A) makes the optical branching unit 5 intervene between the optical fibers 1 1 for a 
communication link which they are between the fiber optic cable 9 for offices, and the fiber optic 
cable 10 for the outsides, as shown in drawing 16 , equips this optical branching unit 5 with the 
communication link ports 1 and 2 and the trial ports 3 and 4, and is performing optical insertion 
and optical branching in these trial ports 3 and 4. The lxN optical switch 13 for trial core-wire 
selection is connected to the trial ports 3 and 4, and it has the light pulse tester 14 which 
measures loss, the fault point, etc. of an optical fiber 1 1 further, the control unit 1 5, and the 
display 16 of a test result. Moreover, the optical filter 17 for trial light removal is arranged at the 
optical fiber 1 1 by the side of the optical transmission terminal office 12. 
r0003] If it is in this system, in a trial, first, blank test core wire is chosen among N books with 
the lxN optical switch 13, and the trial port 3 of the optical branching unit 5 in the selected core 
wire is chosen. And the trial light of the light pulse tester 14 is inserted in the fiber optic cable 10 
for the outsides through the optical branching unit 5, and can measure loss, the fault point 
location, etc. of the optical fiber 1 1 for a communication link by receiving the level of the back 
scattered li^ht 

[00041 The fiber optic cables 9 and 10 shown by this drawing 16 have held the optical fiber of 
dozens of or more alignments, as for the outside cable 10, a multi-core form optical fiber . is used, 
and as for the office cable 9, the single alignment type optical fiber is used, respectively It will 
usually be called MDF (the main wiring rack) to carry out termination of the outside cable 10, 
and to connect with an office cable 9, and an optical branching unit will be held mto this MDF. 
[0005] Drawing 17 is what showed an example (JP,2-258408,U) of the conventional optical 
branching unit. The optical fibers If and 2f of the port for a communication link corresponding 
to the communication link ports 1 and 2 and the trial ports 3 and 4 of the optical branching unit 5 
which are shown in drawing 16 , 3f of optical fibers of the port 3 for optical insertion, and 4f of 
optical fibers of the port 4 for optical branching are connected to the optical coupler unit 7 
according to an individual, respectively. While 2f of optical fibers is connected to the single 
alignment ferrule 6, respectively, optical fibers If and 3f etc. show the optical branching unit 5 
connected to the multi-core ferrule 8. . 
[0006] Drawing 18 shows an example (JP,4-340507,A) of the optical waveguide components in 
connection between the conventional optical fiber and optical waveguide. As shown m this 
drawing as for the optical waveguide components 27, optical waveguide 31 is formed on the 
optical waveguide substrate 28 with which optical waveguide 31 was formed and guide 28b for 
positioning was formed. On the other hand, compare with this optical waveguide substrate 28, 
and it is contacted and the optical fiber alignment substrate 29 with which guide 29d for carrying 
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out positioning with optical fiber alignment slot 29b which positions the optical fiber 1 1 which 
should be joined to optical waveguide 31, and said optical waveguide substrate 28 was formed is 
used Optical waveguide components are constituted using the fixed substrate 30 with which 
guide carrier 30c which it fits in [ c ] with each guides 28b and 29d of said optical waveguide 
substrate 28 and the optical fiber alignment substrate 29, and adjusts said optical waveguide 31 
and optical fiber 1 1 was formed. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


EFFECT OF THE INVENTION 


[Effect of the Invention] Since simplification of a configuration and simplification of assembly 
can be attained by attaining formation of an integration chip, and tape-ization in this invention as 
explained above, a small and economical thing is obtained in the optical access part in a beam- 
of-light way. Moreover, according to the waveguide type light coupler module of this invention, 
optical waveguide and an optical fiber were not aligned, and it becomes possible to carry out 
optical coupling very easily, it becomes possible to make connection between optical waveguide 
and an optical fiber by multi-core package, working capacity improves sharply, and reduction of 
cost is achieved. Moreover, there is outstanding effectiveness that it is simple for the 
configuration of each part article for the desorption of optical waveguide and an optical fiber to 
become possible, and for changing of an optical waveguide chip etc. to be performed easily, and 
for transmission loss of a connection to be made small etc., for connection with a guide pin and a 
clip. 


[Translation done.] 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] by the way, in the optical branching unit since each 
above-mentioned **, each optical coupler which constitutes 2 sets of optical coupler units 7 from 
drawing 17 is a several mm cylindrical shape member in practice, and since the branching unit of 
further multi-core is formed not only in four alignments or eight alignments but in recently like 
drawing 17 , equipment is becoming large-sized. Moreover, since optical fibers If, 2f, 3f, and 4f 
are connected to each optical coupler according to an individual, there are many production 
processes, and such a very troublesome process is needed that it becomes multi-core. 
[0008] Moreover, in connection with the conventional optical fiber and optical waveguide which 
were shown in drawing 18 , if the optical waveguide 31 of the optical waveguide substrate 28 is 
not contacted at the same time it holds an optical fiber 1 1 in optical fiber alignment slot 29b of 
the optical fiber alignment substrate 29, there is a problem that immobilization is impossible with 
the fixed substrate 30. And there is a possibility that an optical fiber 1 1 may shift in the die- 
length direction delicately, in that case. Furthermore, there is a problem that attachment by the 
optical fiber alignment substrate 29 becomes difficulty, so that an optical fiber 1 1 becomes 
multi-core. 

[0009] This invention aims at offering the waveguide type light coupler module used for the 
optical branching unit which simplified connection of an optical fiber, and this optical branching 
unit while it miniaturizes an optical coupler and summarizes extra length processing small in 
view of said problem. 


[Translation done.] 
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MEANS 


[Means for Solving the Problem] The configuration of the optical branching unit concerning this 
invention which attains the above-mentioned purpose When performing a beam-of-light way 
trial it can connect with the multi-core connector module of two 2-N alignment hold in the 
optical branching unit used for the optical line access equipment for inserting trial light in a 
beam-of-light way. N alignment hold form multi-core connector which hits one communication 
link port while it has the chip-ized waveguide form light coupler module which earned out N 
individual accumulation, It has 2-N alignment hold form multi-core connector which hits two 
trial ports and N alignment multi-core connector which hits the communication link port of 
another side corresponding to above-mentioned one communication link port. While held N 
alignment corresponding to one trial port by turns with tape core wire among the above- 
mentioned N alignment hold form multi-core connector and the above-mentioned 2-N alignment 
hold form multi-core connector, and it connects with the multi-core connector module of the 
above-mentioned 2-N alignment hold. It is based on having connected the remaining N 
alignment corresponding to the trial port of another side to the multi-core connector module of 
the above-mentioned 2-N alignment hold of another side held by turns with tape core wire 
among the above-mentioned N ****** optical connecter and the above-mentioned 2-N 
alignment hold form multi-core connector. 

rOOl 1 ] Moreover, the configuration of the waveguide type light coupler module used for the 
optical branching unit concerning this invention Si02 formed on the silicon substrate The optical 
waveguide substrate which has the guide slot for positioning of at least two or more which has a 
predetermined distance and was formed in parallel from the optical waveguide and this optical 
waveguide which were formed corresponding to two or more optical fibers which have and 
install predetermined spacing on a layer, The guide pin holddown member which have 
[ holddown member ] the guide pin which fits into said guide slot, and these two or more guide 
pins make said guide Mizouchi project [ holddown member ] from the both-ends side of an 
optical waveguide substrate, and carries out adhesion immobilization, It is characterized by 
having a clip holding the optical coupling condition of the multi-core photoconnector which 
holds the optical fiber by which the position arrangement was earned out to comparing and 
carrying out optical coupling to said optical waveguide when said guide pm fits into said guide 
slot, and said optical waveguide and multi-core photoconnector. 

[0012] The height of the each shaft center of optical waveguide and each shaft center ot a guide 
pin in the both-ends side of an optical waveguide substrate is in agreement, and you may make it 
arrange on the same straight line in said waveguide type light coupler module. 
[0013] You may make it prepare space between the up datum level of optical waveguide, and a 
guide pin holddown member in the optical waveguide substrate of said waveguide type light 
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coupler module. 

[0014] You may make it grind aslant the end face of an optical fiber, and the optical ON 
outgoing radiation end face of optical waveguide at the respectively equal include angle theta in 
the optical waveguide substrate of said waveguide type light coupler module. 
[0015] On the communication line of a waveguide type light coupler module, it may be made to 
mount the optical filter for trial light removal. 


[Translation done.] 
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OPERATION 

[Function] Moreover, a miniaturization and extra length processing of an optical coupler could 
be simplified by tying with tape core wire between connectors by having the chip-ized optical 
coupler module and connecting with a connector, without using the conventional ****** coupler 
unit, and the production process also became very easy by integration and tape-ization. 
[0017] Said waveguide type light coupler module fits in and positions a guide pin into the guide 
slot for positioning formed in the optical waveguide substrate, and makes this guide pin proj ect 
from the both-ends side of the optical waveguide substrate concerned, and carries out adhesion 
immobilization by the guide pin holddown member. Subsequently, fitting is carried out with this 
guide pin in which this optical waveguide substrate and multi-core photoconnector were formed 
by this optical waveguide substrate. The optical waveguide by which this guide pin was prepared 
in the optical waveguide substrate in the condition of having fitted into the optical waveguide 
substrate and the multi-core photoconnector, and the multi-core photoconnector held at the 
multi-core photoconnector are adjusted, and an optical coupling condition is held with a clip. It 
enables this to join multi-core optical waveguide and optical fiber by no aligning. 


[Translation done.] 
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EXAMPLE 


[Example] Hereafter, the example of this invention is explained with reference to drawing 1 - 
drawing 15 . 

[0019] It explains referring to the example of point ** and the optical branching unit of this 
invention about drawing 1 - drawing 5 . 

[0020] [Example 1] The multi-core connector of 4 alignment hold to which drawing 1 is the 
optical branching unit of the 1st example, and 18A hits a communication link port, The multi- 
core connector of 8 alignment hold to which 18B hits a trial port, the multi-core connector 
module of 8 alignment hold connected to the waveguide type light coupler module 22 with 
which 18C and 18D allotted the optical coupler unit 7, It is a pin for connection for the single 
alignment connector to which 19 hits 4 alignment tape core wire, and 20 hits a communication 
link port, and 21 to align an extra length tray, and for 23 align the optical coupler module 22 and 
the multi-core connector modules 1 8C and 1 8D. In here, the waveguide type light coupler 
module 22 is the chip by which four alignments were integrated, and can connect now the multi- 
core connector modules 1 8C and 1 8D to this module 22. 

[0021] Drawing 2 shows drawing which connected the optical coupler module 22 and the 
connector modules 18C and 18D which are shown in drawing 1 , and the optical branching unit 5 
completed as a whole. 

[0022] [Example 2] Drawing 3 is the optical branching unit of the 2nd example, and it gives an 
include angle suitably so that the optical filter 17 for trial light removal may be inserted into the 
communication line of the waveguide type light coupler module 22 and the difference with 
drawing 1 may moreover prevent reflection to the communication line. And the hole 24 for 
insertion of this optical filter 17 is made by etching etc. Simplification and economization of a 
system can be attained by existence of this filter 17. 

[0023] [Example 3] Drawing 4 is the optical branching unit of the 3rd example, and the filter 
base plate 25 with which the waveguide type light coupler module 22 is equipped is equipped 
with an optical filter 17 according to the array of the communication line. And in order to 
prevent reflection to the communication line like the case of drawing 3 5 it is inserted in the slot 
26 which gave the suitable include angle, and is fixed with adhesives. the filter base plate 25 and 
a filter 17 are shown in drawings (a) and (b) - as -- the shape of a ****** rectangle - or it may 
be constituted so that it may become a bridge beam configuration. In this case, as compared with 
the structure shown in drawing 3 , it was not based on etching, but the usual cutting was 
completed, and creation of the waveguide type light coupler module 22 became easy. 
[0024] In the optical branching unit mentioned above, although the explanation about the interior 
of an optical coupler module is omitted, it is not limited to the example shown below that optical 
branching is just performed as this optical coupler, but various structures can be considered. 
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[0025] Next, it explains, using for the optical branching unit of this invention, and referring to 
drawing 6 - drawing 15 about the example of a suitable waveguide type light coupler module. 
[0026] [Example 4] Drawing 6 is the 4th example of this invention, and the waveguide type light 
coupler module 22 is constituted by the optical waveguide substrate 32, the guide pin holddown 
member 33, the multi-core photoconnector (8MT) 18, the clip 34, and the guide pin 23, and is 
drawing having shown the junction condition of optical waveguide and an optical fiber. 
[0027] Drawing 7 is the exploded view of drawing 6 , where optical waveguide 31 and the guide 
slot 36 for positioning were established in the optical waveguide substrate 32, and it fitted in and 
positioned the guide pin 23 to it in this guide slot 36 and some guide pins 23 are made to project 
from the both-ends side of the optical waveguide substrate 32, adhesion immobilization is 
carried out by the guide pin holddown member 33 with adhesives 35, and this guide pin 23 is 
held at the optical waveguide substrate 32. The multi-core photoconnector (8MT) 18 holds the 
optical fiber 1 1 by which the position arrangement was carried out to comparing and carrying out 
optical coupling to said optical waveguide 31, when said guide pin 23 fits into said guide slot 36, 
and it becomes joinable by being compared in the guide pin hole 37 of this multi-core 
photoconnector (8MT) 18. A clip 34 holds the optical coupling condition of said optical 
waveguide 31 and multi-core photoconnector (8MT) 18. 

[0028] The multi-core photoconnector (8MT) 18 shown in drawing 7 is a fracture perspective 
view a part, and drawing 8 inserts in the ferrule of a multi-core photoconnector two 4 alignment 
tape core wire 19 which hits a communication link port and a trial port. Each core wire of two 4 
alignment tape core wire 19 and 19 is connected with the waveguide type light coupler module 
22 which is held by turns and counters here. 

[0029] It is Si02 by which drawing 9 is the end view showing the relative-position relation 
between optical waveguide 31 and a guide pin 23, and the optical waveguide substrate 32 was 
formed on the silicon substrate. The guide slot 36 for positioning of at least two or more which 
has the predetermined distance W and was formed in parallel from the optical waveguide 31 and 
this optical waveguide 31 which were formed corresponding to two or more optical fibers 1 1 
which have and install predetermined spacing on a layer is formed. Moreover, the guide pin 
holddown member 33 fixes the guide pin 23 which fits into said guide slot 36, and after these 
two or more guide pins 23 have made it project from the both-ends side of said guide slot 36 
intrinsic-light waveguide substrate 32, it is carrying out adhesion immobilization. 
[0030] As for the optical waveguide 31 formed in the optical waveguide substrate 32 in the end 
face of the optical waveguide substrate 32, eight optical waveguides 31 are formed by two or 
more, for example, this example, the location of depth h predetermined [ the datum level / shaft 
center / each / 38 on the basis of the top face of the optical waveguide substrate 32 as such 
optical waveguides 31 are shown in drawing 9 to ] - and spacing PF predetermined in each shaft 
center distance It is prepared side by side. The guide slot 36 for positioning in moreover, the 
location of the predetermined distance W from the shaft center of the optical waveguide 31 of 
both ends And it is set up and formed so that the depth of the shaft center of a guide pin 23 may 
be in agreement with the depth of said optical waveguide 31. Each spacing PF of two or more 
optical fibers 1 1 which the guide pin 23 connected behind and the multi-core photoconnector 
(8MT) 18 which has the guide pin hole 37 which fits in hold And spacing PG of the guide pin 
hole 37 A relative position is made to agree, respectively and it is arranged on the same straight 
line. 

[0031] On the other hand, the optical waveguide substrate 32 and inferior-surface-of-tongue 33a 
which counters form the crevice, and the guide pin holddown member 33 is the height hi of the 
top-most vertices of a guide pin 23 from the datum level 38 of depth d and the optical waveguide 
substrate 32. It is set up equally (d=hl). And a guide pin 23 is pinched by the peripheral surface 
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of the guide slot 36 of the optical waveguide substrate 32, and inferior-surface-of-tongue 33a of 
the guide pin holddown member 33, and is fixed. And the both-ends side of the optical 
waveguide substrate 32, each both-ends side of optical waveguide 31, and the both-ends side of 
the guide pin holddown member 33 are made flat-tapped, respectively. 

[0032] The guide pin 23 in drawing 9 is pinched into the guide slot 36, adhesion immobilization 
is carried out, only the inside of the space in the space by the side of the inferior surface of 
tongue of the guide pin 23 of the guide slot 36 and by the side of the contact to the guide pin 
holddown member 33 and the optical waveguide substrate 32 is filled up with adhesives 35, and 
is carrying out adhesion immobilization, and since drawing 10 does not affect optical waveguide 
31, it avoids restoration of adhesives 35, and it forms space between the up datum level 38 of 
optical waveguide 31, and the guide pin holddown member 33. 

[0033] The optical waveguide substrate 32 and guide pin holddown-member 33 grade can carry 
out V groove formation of the guide slot 36 grade for positioning with the anisotropic etching 
technique of silicon, using single crystal silicon as a substrate ingredient. Moreover, on a silicon 
substrate, the quartz waveguide by the fire depositing method which can be constituted can be 
used easily, and it is formed with high precision. 

[0034] The optical waveguide 31 of the optical waveguide substrate 32 and the optical fiber 1 1 

of a multi-core photoconnector (8MT) 18 which were shown in drawing 10 have consistency 

correctly with a guide pin 23, and each adjustment end-face comrade is contacted. Thereby, 

optical waveguide 31 and an optical fiber 1 1 are correctly joined by no aligning. 

[0035] [Example 5] Drawing 1 1 is the 5th example of this invention, the perspective view of the 

joint of the waveguide type light coupler module 22 is shown, and drawing 12 is drawing 

showing the side elevation of the waveguide type light coupler module 22. 

[0036] The same sign is attached about the parts of a thing and coincidence explained in drawing 

6 of said 4th example - drawing 10 in drawing 1 1 and drawing 12 , and explanation of an 

equivalent part is omitted. 

[0037] As the waveguide type light coupler module concerning the 5th example is shown in 
drawing 1 1 and 12, in case optical waveguide 31 and the optical fiber 1 1 of a multi-core 
photoconnector (8MT) 18 are adjusted with a guide pin 23, end- face 18a of the multi-core 
photoconnector 18 which the optical fiber 11 of the multi-core photoconnector (8MT) 18 
contacted exposes, and optical ON outgoing radiation end-face 22a of optical waveguide 31 are 
aslant ground at the respectively equal include angle theta. The 5th example is for reducing the 
reflective return light by the Fresnel reflection produced in a part for the joint of the optical 
waveguide 31 of said 4th example, and the optical fiber 1 1 of a multi-core photoconnector 
(8MT) 18. For example, it prevents the reflected light by Fresnel reflection becoming trapped 
mode by performing highly precise angle lapping at the include angle theta of about 8 times or 
more about end-face 18a of the multi-core photoconnector 18 which 1 1 of an optical fiber 
exposes, and optical ON outgoing radiation end-face 22a of optical waveguide 31, and reduction 
of connection loss of the propagation light by Fresnel reflection can be aimed at: 
[0038] [Example 6] Drawing 13 is the 6th example of this invention, the end view showing the 
relation between the optical waveguide substrate 32 and the guide pin holddown member 33 is 
shown, and drawing 14 is drawing showing the fitting condition of drawing 13 . 
[0039] The cross-section configuration is formed in a reverse concave so that the guide pin 
holddown member 33 may enclose the top face and both-sides side of the optical waveguide 
substrate 32, as shown in drawing 13 and 14, and the waveguide type light coupler module 
concerning the 6th example is pinched for a guide pin 23 like said 4th example. 
[0040] Since the limit is added to the magnitude of optical ON outgoing radiation end- face 22a 
in the 6th example as shown in drawing 13 , the both-sides sides 32a and 32b of the optical 
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waveguide substrate 32 have been deleted to this side of the guide slot 36, and it is the width of 
face Dl between 32b from side-face 32a. Inferior-surface-of-tongue 33a of the guide pin 
holddown member 33 is set up equally (D=D1) so that it may oppose. Moreover, the depth HI 
by which inferior-surface-of-tongue 33a which opposes the optical waveguide substrate 32 was 
used as the concave streak Height H of the top-most vertices of a guide pin 23 is set up equally 
(H=H1) from inferior-surface-of-tongue 32c of the optical waveguide substrate 32. A guide pin 
23 is pinched by the peripheral surface of the guide slot 36 of the optical waveguide substrate 32, 
and inferior-surface-of-tongue 33a of the guide pin holddown member 33, and adhesion 
immobilization is carried out with adhesives 35 in the both-sides sides 32a and 32b of the optical 
waveguide substrate 32. 

[0041] The 6th example can perform immobilization of the guide pin 23 which has 
reinforcement more in immobilization of the guide pin 23 of said 4th example. Moreover, also in 
adhesion with the optical waveguide substrate 32 and the guide pin holddown member 33, there 
is outstanding effectiveness from which reinforcement adhesion immobilization's attained and 
the desorption to the guide slot 36 of a guide pin 23 also becomes possible. 
[0042] [Example 7] Drawing 15 is the 7th example and is drawing showing the prototype 
configuration- of the optical branching unit of this invention. 

[0043] The 7th example made the optical branching unit as an experiment, as shown in drawing 
15 , and it was able to attain simplification of an optical branching unit. As shown in this 
drawing, the extra length processing section is expressed with the wavy line, and a thing without 
the complexity by tape-izing is checked. Moreover, by standing the waveguide type light coupler 
module 22 sideways, and mounting it in a unit, there is neither torsion in the extra length 
processing section of the tape core wire 19 nor a strain, and attachment of the tape core wire 19 
can be performed. 

[0044] The measurement result of a prototype is shown in "Table 1." It is the result of carrying 
out about the waveguide type light coupler module 22 in this prototype using a straight-line 
waveguide type light module. 
[0045] 
[Table 1] 


O H Na 

# I 

#2 

#3 

#4 

#5 

# 6 

# 7 

#8 

£*H5fc(dB) 

0. 69 

0. 87 

0.72 

0.77 

0.61 

0. 60 

0.57 

0. 8C 


49 

46 

52 

47 

51 

47 

52 

41 


MAXfl(dB) 

0.16 

0.13 

0. 10 

0.15 

0. 07 

0. 04 

0. 05 

0. OC 


MlNlfi(dB) 

-0.14 

-0. 05 

-0. 07 

-0.16 

-0. 03 

-0. 02 

-0.04 

-0. 0$ 



0.30 

0.18 

0. 17 

0.31 

0. 10 

0. 06 

0. 09 

0. OS 

<iftloss#l£(dB) 

0. 09 

0.11 

0. 14 

0.12 

0. 10 

0. 05 

0. 10 

0.07 


[0046] Although the above 4th - the 6th example showed the case of the guide pin method which 
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formed the guide slot 36 for positioning in one to the optical waveguide substrate 32, this 
invention may not be restricted to this, and may form other configurations, optical waveguide, 
and the guide slot for positioning in each **, for example, may fix them correctly by position 
relation, respectively. Moreover, although the case where eight optical waveguides 3 1 were 
formed in the above-mentioned example was shown, this invention is not restricted to this, and 
even if it uses the case where many optical waveguides and optical fibers are joined, the 
effectiveness of this invention can be acquired. Moreover, various structures can be considered 
that optical branching is just performed as this optical coupler. 


[Translation done.] 
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